Objectives. To compare the effectiveness of patient navigation-enhanced case management in supporting engagement in HIV care upon release from jail relative to existing services.
O f the more than 2 million people incarcerated in the United States, 1, 2 correctional facilities hold more than 20 000 people living with HIV. 3 The rate of HIV among incarcerated individuals is 5 times that of the general population, 3 largely because of increased incarceration for crimes related to drug use associated with HIV. 4, 5 In San Francisco, California, nearly all individuals with HIV detained in jail reported active drug use in the 30 days before entering jail. 6 An estimated 1 in 7 people living with HIV leave prisons and jails each year in the United States, 7 and many struggle to access care and treatment upon release, with as many as 95% experiencing a gap in HIV treatment. [8] [9] [10] [11] HIV care, including antiretroviral treatment, not only benefits the individuals who receive it but also prevents transmission of the infection. 12 However, challenges facing individuals when they leave jail as basic as finding housing and food can prevent or delay reintegration into HIV care in the community. 13, 14 Reentry into the community can be a stressful and dangerous time for all individuals released from correctional settings and particularly hard for individuals with substance dependence. Enforced abstinence without drug treatment is the standard in most jails and prisons, and it does not adequately prepare an individual to cope when they are released. These individuals face higher risk of HIV transmission and death from overdose upon release compared with individuals without substance use disorders.
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Discharge planning and intensive case management programs can help ease the transition back to the community. 15 Although strategies and practice vary from one setting to another, traditional case management coordinates social, mental health, medical, and other services for a client. Studies have shown variable success in HIV-related outcomes. [15] [16] [17] [18] Some studies have shown associations between case management and improved HIV clinical outcomes, 19 and linkage to medical, social, and addiction services. 20 As an enhancement to case management or as a stand-alone, the patient navigation model, initially developed for cancer care, has been increasingly used with vulnerable HIV-infected populations. 21, 22 The navigator, usually a nonclinical paraprofessional or peer, acts as a kind of a "coach" to the client. Navigators use a strengths-based philosophy to support clients in leveraging their own personal resources, talents, and strengths to best access available services. 22 Navigators do not take the place of traditional case managers, but work as part of a care team to ensure continuity of care. 21 To assess whether navigation could help HIV-infected individuals in jail successfully transition back into the community, we evaluated a navigation intervention delivered in San Francisco. This article describes the outcomes of the project in terms of linkage to and engagement in HIV care over the course of 1 year. We also examined intervention effects on substance use and risky sexual behavior.
METHODS
This study took place in the San Francisco County Jail from 2010 to 2013. At the time of the study, the jail housed approximately 1200 inmates distributed among 9 distinct facilities. More than 20 000 unique persons are booked into the jail and 50 000 total repeated bookings flow through 1 centralized entry facility in a given year. The jail population at the time of the study was 80% male and 20% female, 35% African American, 30% Latino, and 30% White. HIV care and treatment services are delivered by what was then called the Forensic AIDS Project (FAP), a division of the San Francisco Department of Public Health renowned for innovative programs and services.
Overall Study Design and Participants
The study design was a randomized controlled trial. We randomized with a computerized algorithm. Surveys were administered via audio computer-assisted selfinterview (ACASI) inside the jail at baseline, and follow-up surveys were conducted by study staff at 2, 6, and 12 months following the index release. Medical data were abstracted from electronic records.
Participants were HIV-infected adults incarcerated in the San Francisco County Jail not held in a high level of security during the time of initial recruitment. All participants were arrested in San Francisco and admitted to the San Francisco County Jail (were not transfers), were English speaking, reported previous or current drug use, and were detained for at least 48 hours. We recruited participants likely to be released to the community during the recruitment phase of the study. Those enrolled were able to provide informed, written consent for participation.
Procedures
Baseline recruitment and randomization.
People living with HIV in the jail system were asked by medical providers if they would be willing to participate in the study. Interested individuals met with study staff and, if interested and eligible, gave informed consent. After completing the baseline ACASI in a private room inside the jail, participants were randomized to receive either treatment as usual (TAU) or navigation-enhanced case management (NAV).
Treatment as usual. The TAU at the time of this study was discharge planning and up to 90 days of as-needed case management provided by FAP, based on standards developed and adopted in San Francisco. 23 In the jail, HIV-infected individuals were stabilized with access to comprehensive medical services and psychiatric assessment and counseling. All HIV-infected clients received one-on-one counseling and regular visits from a registered nurse or a case manager. Individuals with substance dependence issues received ongoing psychiatric evaluations and therapeutic interventions to address them and also to prepare clients for coping with these issues upon release.
When a client was within 30 days of release, the FAP case manager prepared a discharge plan. On the basis of the assessment completed at the initial intake visit with the patient, plans included objectives in each of 5 domains: medical health, psychiatric health, criminal justice requirements (e.g., reporting to probation, work, or treatment programs), drug and alcohol addiction care, and life care (housing, benefits, job training, or employment). Referrals and appointments were set up in all domains necessary and available. AIDS Drug Assistance Program recertification or enrollment to cover costs of HIV-associated medications was also activated by FAP. Clients received a 7-day supply of HIV medications at the time of release and typically a prescription for a 1-month supply of medications, depending on the discharge plan and the client's insurance. Upon release, case managers provided clients with some support for transportation, clothing, household goods, and food. The model was developed with the goal of transitioning clients into community-based HIV care within 30 days of release, although FAP case managers would work with a client for up to 90 days.
Intervention. The NAV intervention was designed by experts at the San Francisco Pre-Trial Diversion Project, a communitybased organization that has been working with individuals recently released from jail since 1976. Based on strengths-based social work and harm-reduction principles, the intervention involved specialized riskreduction discharge planning along with navigation upon release to achieve HIV care and service outcomes. Project START, a proven-effective intervention recommended for replication by the Centers for Disease Control and Prevention, was used as the HIV risk-reduction framework. START is a client-centered HIV, sexually transmitted infection, and hepatitis risk-reduction and engagement-in-care intervention for persons being released from prison or jail. 24 On the basis of harm reduction, the intervention uses prevention case management and motivational interviewing techniques to encourage sexual and drug risk reduction. The patient navigators used START's principles to facilitate reentry into care in the community, referrals for housing, employment, substance dependence, mental health treatment, legal issues, referrals associated with obtaining social benefits such as general assistance, and social security insurance, and also counseled clients about how to avoid reincarceration. The intervention was manualized and is available from the authors upon request.
Patient navigators were selected and hired because they shared characteristics with the clients served; they were HIV-infected and shared similar backgrounds, including past histories of incarceration and substance use disorders. In addition, all demonstrated consistent engagement with social and medical services and possessed good organizational and communications skills. Navigators worked in tandem with a professional case manager to monitor adherence to care while also providing coaching and mentoring support across all aspects of the client's life. Before release, the case manager (who had a security clearance) provided discharge planning and patient education and served as a liaison to the courts. After release, patient navigators enhanced case management services by, for example, securing transportation for clients to medical and social service appointments, accompanying clients to medical or social service appointments, providing coaching and social support, and helping clients secure food and housing services. Further detail on the intervention has been published elsewhere. 25 Evaluation. Study staff collected data on health status, drug use, and participant characteristics through the ACASI at baseline (in private rooms in the jail) and follow-up visits (in a private study office near the jail). For intervention participants, detailed records were kept on the amount and type of services provided by navigators. Study staff abstracted medical record and laboratory test information from 2 electronic medical record systems: the jail medical record and the city electronic medical record, which holds records of services provided in community public health settings. They abstracted data for all visit dates, HIV tests, and for all medications dispensed through the jail medical care system. Pharmacy records were not available for community care as these are not captured by the city electronic medical record systems.
Predictors. The ACASI covered demographic characteristics, physical health, mental health, substance use and other risk behaviors, health-seeking behaviors, and medication use. Participants reported mental health and physical health scores with the 12-item Short-Form Survey (SF-12) scale. 26 We calculated scores according to published guidelines. 27 Participants completed the Brief Symptom Inventory to assess depression. 28 Participants completed the Drug Abuse Screening Test-10 (DAST-10), and drug use was defined as any moderate, substantial, or severe drug use in the 12 months before baseline. 29 We determined problematic alcohol use with the 3-item Modified Alcohol Use Disorders Identification Test (AUDIT-C), defined as having an "active alcohol use disorder." 30 Primary outcome measures. We considered participants to be linked to care if they had at least 1 documented nonurgent visit to a community medical provider within 30 days of their release from jail (to coincide with the amount of antiretroviral treatment they were able to access upon release). We chose nonurgent visits as an outcome because they are indicative of participant engagement. We considered participants to be consistently engaged in care during the follow-up year if they had a nonurgent medical care visit between each of the follow-up visits (2, 6, and 12 months).
We abstracted viral load measures from both jail-and city-based laboratory databases.
We evaluated viral suppression in 2 ways. One way was having a measured viral load below 50 copies per milliliter at the end of the follow-up year (between 9 and 18 months after release). If more than 1 measure was available during that window, we used the final measure. The other way was a measure of sustained suppression-defined here as having at least 2 viral load measures during the follow-up year, with all viral loads measuring less than 200 copies per milliliter.
We defined risky sex as participating in at least 1 condomless sexual act during the previous assessment period that could transmit HIV to an HIV-negative or unknownstatus partner. We defined risky drug use as self-reported use of illicit substances on a weekly basis at any point during follow-up. In addition, drug use was measured with a urine test. For those who agreed to testing, we compared the proportion of participants who screened positive for methamphetamines, cocaine, THC (marijuana), or benzodiazepines during a follow-up visit. We did not include opioid medications because we were unable to determine a difference between medical and recreational use.
Analysis. The primary aim of the analysis was to explore whether there were statistically significant differences after release among participants in the NAV and TAU groups on any of the primary outcome measures. To evaluate unadjusted comparisons, we used the c 2 test. For primary HIV care outcomes, we used an intention-to-treat-based logistic regression. We also constructed expanded multivariable logistic models including additional factors shown in the literature or suspected to influence linkage to and engagement in HIV care, including demographics (age, gender, race/ethnicity, education) and receipt of services for either substance dependence or mental health with control for intervention status. We conducted all analyses with SAS version 9.4 statistical software (SAS Institute, Cary, NC).
RESULTS
We assessed 514 individuals for eligibility, of whom we excluded 238 because they did not meet inclusion criteria, declined to participate, or were released before enrollment (Figure 1 ). We randomized 276 to either the TAU (n = 134) or NAV (n = 142) groups. Of participants randomized, we subsequently excluded 6 because they did not receive the intervention for a variety of reasons (Figure 1 ). Of 270 participants analyzed, 252 completed at least 1 follow-up ACASI interview. Although retention was high across the study, participants in the intervention arm were more likely to return for an interview visit during the follow-up period (97% vs 89%; P < .05). Medical records from the city systems, our main source of primary outcome data, were available for almost all participants (n = 268). Urine drug testing was available for a limited group of participants (201 participants were tested at least once). Individuals in the NAV arm utilized a mean of 48.6 hours of services, predominantly in the first 2 months following release (9 hours per month in months 1 and 2 vs 2.5 hours per month from months 6 through 12). The duration of services for the TAU clients was not available to the study. Table 1 displays the baseline characteristics for participants overall and by study arm. Participants in the study were mostly male (81.5%) and primarily middle-aged (mean age = 43 years). The majority of participants had at least a high-school education (55.6%). Participants were mostly African American (43.7%), White (28.9%), and Latino (15.2%). Half of participants identified as heterosexual (49.3%). The overall average mental and physical health scores calculated with the SF-12 were 35.7 and 45, respectively, below the national averages of 50. There were no significant differences in demographic characteristics and mental and physical health status by study arm.
Demographic Characteristics

Risk Behavior Before Incarceration
The most commonly reported "most likely route of HIV infection" was sex with an HIV-infected man (41.3%), followed by sharing needles with an HIV-infected person (29.7%) or sex with an HIV-infected woman (21.2%). About one fifth (21.8%) of all participants reported risky sex in the 30 days before entering jail.
Two thirds (65.7%) reported consuming alcohol in the 30 days before jail admission and, of these, most reported drinking more than once a week during that time (88.7%). One third met the case definition on AUDIT-C screening instruments for alcohol abuse. Drug use in the 30 days before jail was reported by 94.4% of participants with crystal methamphetamine being the primary drug used (63.1%). The majority of individuals (84.8%) screened positive for problematic drug use with the DAST-10. Individuals in the intervention group were more likely to report weekly drug use (84.2% compared with 69.2%; P < .05) and methamphetamine use more than once per week (47.4% compared with 32.1%, P < .05) in the 30 days before jail admission compared with those in the TAU group. There were no significant differences in risky sex or alcohol use by study arm.
Detention History
The majority of participants (n = 190; 71%) had been detained in the jail system at least once in the year before the index Continued detention (Table 1) . Mean number of detentions in the year before index detention was 1.76 and the mean length of the index incarceration was 98.3 days. The median age at first detention of individuals in the TAU group was 18 years and in the NAV group it was 17 years. Individuals in both groups reported a median 15 lifetime detentions. Table 2 shows the measures of sexual and drug-related risk behaviors over the study follow-up period. There were no statistically significant differences in alcohol and drug use risk behavior between treatment groups at the 2-, 6-, or 12-month assessment points. Those randomized to the NAV condition reported less risky sex at the 12-month assessment (7.5% vs 17.8% among those in the TAU condition).
Intervention Effects
Intervention participants were significantly more likely to have a nonurgent medical visit for HIV-related care within 30 days of release (44% vs 28% in the TAU group; P < .01). Intervention participants were also more likely to be consistently engaged in HIV care (attended medical visits in each of the 3 assessment periods throughout the follow-up year) relative to the TAU group (39% vs 28%; P < .05). There were no significant differences between groups in achieving undetectable viral load less than 50 copies per milliliter at study end, or sustained suppression of less than 200 copies per milliliter during the follow-up period.
Predictors of Health Services Utilization
In the intention-to-treat analysis (Table 3) , those in the NAV arm were about twice as likely to be linked to care within 30 days of release compared with those in the TAU group (OR = 2.01; 95% CI = 1.21, 3.35). They were also almost twice as likely to be retained in care across the year of the project (OR = 1.71; 95% CI = 1.02, 2.87).
In the expanded model predicting linkage, those in the NAV arm remained about twice as likely to be linked to care (OR = 2.15; 95% CI = 1.24, 3.74) after we controlled for demographics and treatment in jail. Individuals who received treatment of substance use disorders were 4 times as likely to be linked to care upon release (OR = 4.06; 95% CI = 1.93, 8.53). Latinos were less likely to be linked to care upon release (OR = 0.35; 95% CI = 0.14, 0.91).
Results were similar in expanded models predicting engagement in care. Individuals in the NAV arm were almost twice as likely to be retained in care across the year of the project (OR = 1.95; 95% CI = 1.11, 3.46). Receipt of treatment of substance The entire sample did not answer this question either because that indicator was not collected for all individuals or because it is restricted by a skip pattern. 
DISCUSSION
Patient navigation benefits individuals leaving jail by supporting their engagement in HIV care for up to a year after release. Also, in this study, receipt of treatment for substance use disorders inside jail led to better HIV care outcomes when people returned to care in the community. A variety of studies and initiatives have aimed to facilitate the transition to care in the community among people living with HIV leaving correctional settings. [15] [16] [17] [18] In our study, intervention participants were able to maintain levels of HIV care engagement similar to individuals who were not exposed to incarceration. 31 Regardless of these findings, viral suppression was not different across study groups.
There was an important difference by race/ethnicity with Latinos being less likely to link or be retained in care. This finding has implications for adapting an intervention to a specific population; it was beyond the scope of this study to hire navigators who spoke Spanish, and this was a limitation that should be addressed in future studies. Furthermore, we did not collect information on the legal status of Latino participants, and that could have affected engagement in care over time.
This intervention was also successful in reducing sex that risks HIV transmission among participants by approximately 10% compared with the standard of care, which was likely attributable to the counseling that was part of the Project START-inspired component of the intervention. The TAU was active for a shorter time following release and did not specifically provide sexual risk reduction counseling. The effects of any counseling that may have occurred in the TAU arm also may have dissipated over time. These findings support the use of STARTlike counseling strategies in jail settings, particularly when they can be sustained over time.
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Limitations
The study limitations include the reliance on self-report for some of our data. There is evidence that self-report is reliable in similar populations, however. 33 Study participants were not blinded to the intervention condition they had been assigned to, which may have biased survey question responses or affected their likelihood of returning for study visits. In addition, the outcomes for this study were collected passively through medical record abstraction; however, medical record data were available for almost all participants and would not be expected to have differed in quality by study arm. Results from this study reflect the additional benefit of patient navigation over an extended period compared with a standard of care in this setting, which is already higher than in many jail systems. In settings where services are less optimal, navigation may have an even greater benefit.
Public Health Implications
Our findings suggest that patient navigation can offer critical support for HIVinfected individuals leaving jail and also reinforce the evidence that addressing comorbid conditions is key to increasing engagement in HIV care. Patient navigation offers a practical, feasible way to improve HIV care outcomes. Our findings, in conjunction Notes. CI = confidence interval; NAV = enhanced peer navigation group; OR = odds ratio; TAU = treatment as usual. Confidence limits from Wald test.
